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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium 

secondary battery incombustible and free from Xp x ^ 

degradation of a battery function, and ensuring high Xl vfl^* 4 

safety by applying the constitution that an electrolyte is > \ 

dissolved in an organic solvent made of chain carbonate °^tr^° 1 

blended with mono-halogenated or di-halogenated cyclic If 

carbonate to a specific ratio for use as a nonaqueous 0 

electrolyte. 

SOLUTION: A negative electrode of graphitic carbon 

material capable of storing and releasing lithium, and a 

positive electrode of lithium transition metal composite 

oxide such as LiCo02 are provided and a nonaqueous 

electrolyte formed out of an electrolyte such as LiPF6 "* ^ 

dissolved in a nonaqueous solvent is used, thereby q a 

providing a lithium secondary battery. The nonaqueous ]j 11 

solvent in this case is composed of 5wt% to 40wt% of the a 

chain carbonate expressed by the formula II where R1 

and R2 are an alkyl group having three or less carbons), 

blended with the mono-halogenated or di-halogenated 

cyclic carbonate expressed by the formula I where X1 to X4 are F, CI, Br and H respectively, 1 
and 2 thereof are halogen, and 2 and 3 are hydrogen. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



http://www19Jpdl.ncipi.go 2005-02-16 



Searching PAJ 



2/2 



[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



hUp://\AAww19jpdl.ncipi.gojp/PA1/resuIt/detail/main/wAAArgaGLIDA4... 2005-02-16 



(19)0*814^/? (jp> 02) & H ^ §^ ^ $j[ (a) (nmmim&nm 

4WF10- 189043 

(43)&ffi B ¥«10^(1998)7 ^21B 



(51)Inta e 
H0 1M 10/40 
C0 7D 317/42 
H0 1M 4/02 

4/58 



F I 

H0 1M 10/40 
C0 7D 317/42 
H0 1M 4/02 

4/58 



C 
D 



OL (£ 9 M) 



(2i>aw#^ 


#R¥8-347102 


(71)ffiKA 


000005108 










(22)ffl«B 


^8^(1995)12^260 




























5*£*t B £SHft?r 0 A«f559f 1*3 








M-li! 








3c*«IRBSt^*!6>«r-tTBl#l^ 4* 














azmwm 


&w s 








:&«!RB3&tr**fr«r-fcTBl#l^ «c 








^ttBAS!f^fB*«Bt0frt 











64) mmo&m 'j?^A2*e}a 



(57) 

Hb2 5] 

X? Xs 



Y 



Wi-XH- V 1 5 ~4 0 as%©Sitt2j-**- h t 
OgSig&tU 'J*-?AJ&£L i PF 6 . L i BF 4 

<r>--t5*>L<.\mt5. ctietcL i jPo 4 . Li 

2 (CHj)P0 4 . L i (CH 3 ) 2 PO„. Li 2 (C 2 H 5 )P 
0 4 , L i (C 2 H 5 ) 2 P0 4 <D'i>fc<£t>10£-;g£U§ 
«r*. C©3BB»ttS!UB». HSMMR«>3!B&©ft8?S 



HO L fc t ©«a«3ttlS£ C tit J: 'J ^j4§M^l6] 



1 




0 

X,, X 2 , X 3 a3j:tfX 4 tt7-ySt. igJR. gig 

R. Ri 
I I 



0 

(a«t», r , , r 2 tiE?«a 3 kito? iteimzm 
m%t*£s c .t r 5 >j i"* i±2 aaas. 

fcOSSttTS* C t ««tt^r«B 1 1BS© <J 9 
t, L < l*T 'J 9<J LX'*>% Z. £ &mtt Sii 

$n 1 i aa© 'j 9- tf a 2 ^m*. 

[ff#JS4] ttKft-#*-h#4 1. 3- 
•>"t+V7V- 2 'J. htfS* 

tmti-tfZ-h. x*/M K ->*x 

Set r Sff BR 1 1BS© >J901x2 

[R&H5] #;MMS;«tf«S»Hi:LTL i P F 6 , L 

xmi $fctt4iBe©'jf->A2*njfi. 

BM0H6] #*mft?fttfm»?fl<bLTL i PF 6 , L 
• BF A 0>-^L<im^t. LijPO,, Lij(0 
H)jP0 4 , Li(CH } ) 2 P0 4 , L i 2 (C 2 H 5 )P0 4 , 
L i (C 2 H,) 2 P0 4 ®'>tt<£«1-3«3&i?J:«tttt 

>-2-*>t* 5>**,l/a-tf*- K x*;M*;i/ 

yxy.uft-#*-h«>3a«>MXft- 

•J, #*tS«jRfl!)ffi»Htf, LiPF 6 . L i B F 4 , L 



>j*'ytx2X'%mzte^T. #*mi&i? «bn 
Hbi] 



- (ftl) 



*-Kt, «b2) 
Mb 2] 



- (ft 2) 



i 2 (OH),P0 4 &e>izzctzim£Tzm!miti> 

6 6IBe©'J^r>/»2^5fe„ 
[0 0 0 1] 

[5P£©JI-fS8»*j#g] ^Etty^^&^jftU: 
[0002] 

MMoantAIBfKI^ LTSffl LTV < fc&OBt 
[0 0 0 3] L*CU C*l6«c?iJffl*nSJ§J®©^<f4 

inc-a*f*ctKJ:y» «9sit*t5s.T**, fro, a 

mt#9Ztl*CtffiiZtlTV&. tit. f#li¥8-4 
5544^iiSlcti/\ny>'(b5-*i/i:XX7 1 ^5;g^-rsC 
fctfESftTV-Stf. npyvfb^xXT^^nay 
VltXXx/l/Sti. /\O^V<bLTl^^«*-^ 

- F«fcyt,5i*/Stf®L^^t,«y. *rL*.+»ft« 

0Kbtfft*.;!r4lfc&li*;lttl\ »BW4- 18437 

0 ^S-¥>t#gm-88023^-£$BT'tct, gS;T,*ffffltf 

[0 0 0 4] fCT*. ^;8ilJgfb©#f££ LT. Cti 

STt f B^©y-'T^;ntit-\f>[a-s^i±5iR]±-rsaMT' 



2 



it. m?Llf. $fggH§62- 290072^iiS8. &HBS62-2175 

67^^Sfe<J:lf^ia¥7- 240232 ^iiSST'li. 

/I/, ^^£3CMi^^©»#©7c4&. /\Q^"V 

[0 0 0 5] LfrU /XP^rVfkl^Uy^-^-h 
[000 6] 

[0007] 



[I£g£fl£*-r37i:«>©#g] *E//\aV>it£tcl*i? 
ttfrofc. fifoTx ClOii. BPS* 5SS%fr54 0 

fiDLrc. t/Mnyv<b$fdii>/\n?><bSi:K2j-# 

fc^fcSft 5 C t ft < * S»j8©itUS<btf ilf£?$. 

[0 0 0 8] flU ««*-#*- H*«56©3t»»i 

[0009] 
Kb 3] 



Ri 
I 



I 



R 2 



R2 Ri 

1 1 

0 ,0 



Y Y * Y Y 



Ri 
I 

0 



[00 10] (SC*v R,, R 2 «S«St3UT©7/l/* 

^c^-r*sjc*t»ft«ij§«to2a}s©»?^iio lt 



- (ft3) 

^-htlt Mb 2) 

[00 1 1] 

(lb 2] 



Rj R. 
I I 

Y 

[00 12] (St*. R,. Rtimm&3UT<DTl\s* 
[0 0 13] =E/na¥>it$tc\tz?na7>itmWj 



H H 



H 



Y 



- (fb2) 

h<b LTtt. Mb4) frS Mb 2 4) 
[0 0 14] 

Kb 4] 



(ft4) 



[00 15] 



Kb 5] 



3 



F H 
^z 



0. 0 



Y 

[0 0 16] * U161 

e H F 

Y 



[0 0 17] Hb7] 
H H 



Y 



[0 0 18] Hfc8] 
H H 



7-r 

Y 



[0 0 19] «b9] 

CI H 
C U - = „H 



Y 



[0 0 2 0] HblO] 

CL - r.H 




Y 

0 

[002 1] [<t1 1] 

H H 



) C 

Y 



(ft5) 



(ft6) 



HtB) 



(ft9) 



(ft 10) 



- (ftll) 

[0 0 2 2] Hb12] 



4 



„ H H 



°v/ -(412) 

T 



[0 0 2 3] [<b1 3] 

Br H 
Br. = - .H 



7T 

Y 



[0 0 2 4] Htl4] 
H Br 



Y 



[0 0 2 5] Hb15] 

H H 
Br. = r .Br 




Y 

[0 0 2 6] " [ft16] 

CI H 




Y 

0 

[0027] [ft17] 
H CI 



Y 

0 

[0 0 2 8] Hbl 8] 

H H 
Fw: ?.CI 



0 0 



Y 



fftl 3) 



((hi 4) 



(ftl5) 



(ftl6) 



(ftl7) 



- (ft 18) 

[0029] Hb1 9] 



S 



[0030] 



[003 1] 



[00 3 2] 



[003 3] 



[0034] 



Br H 



n 

) c 

Y 



H Br 



Y 



H H 
F.= :„Br 



Y 



Br H 



Y 



CI 



H Br 



0 0 

Y 



H H 

c, sJ -> Br 

o. 0 



Y 



[0 0 3 5] lZ7rst®&<Dit£VnZm^%Zt&?Z 

tfttfrSo MiHb&aRJtT*255g§&<5i!iiI©i*/l/ 
(HOMO) tt, 7v : M<JiWm.*miSlTZtU< 
ft *J. S^Sya^T'tt^* ft^iftttftl^c: t&ftfri 

- (LUMO) 14. E<D>\a7>mtt®ALT*,i&T 



(ftl9) 



Hb2 o] 



(It2 0) 



Hb2 1] 



«k2D 



Hb2 2] 



(ft2 2) 



Hb2 3] 



(ft2 3) 



Hb2 4] 



(ft2 4) 



[0 0 3 6] *5K, /\ayy«DM«Si^l8-ri:ll^tt 

fr<E> ^ / / \ □ >r Xb£ fcli ->*/ \ ay ><US#*J 
[0 0 3 7] htLTtt. S>**lMl- 



6 



wgnv&zvnkmzt,^ l i pf 6 . l 

fc. aSLTfU^Ttflt*. *fc» L i S0 3 C F 3 , L 
iN (SOjCFj),, L i C(S0 2 CF 3 ) 3 , Li 3 PO 
4 . Lij(CH) 3 P0 4 , Li(CH 3 ) 2 P0 4 . Li 2 (C 2 
H 5 )P0 4 . L i (CjH^PO^gSLTJi^TfcS 

[0038] %mtm>5^ 'j^^^iaaaajprtg 
<it\m7zm<Dmt®£LTit. m. s. a, ^/ut- 

ftfc - y ^;UK 'J ? -7 lx t L < tt? > # V» y 

[0039] *¥%mo>w.7mmt. mzm&tztismit 
nffiB. Afi. 3<fvi, **vs>i?©?i*©je 

[0 0 4 0] 0Mft-#*-hlcJ:««»tttt0!>at*tt 
1. 3 2 -Tt-V ; JXTC L E C 1 tBS 

IB) t->V^;b*-#*-ht (WTDMC (tBSIS) © 
SS-XII&U L i PF 6 &&tL1txmSS.<DlifMz. 

Lfc) Jb\ B 1 tc^raic C L E C 1 ©S!®W->7 R4 

6l\ cntt, 3@«»-**- hT-s^c l e c 1 tm 

*»-#*- HT'i&S DMC £ tfffiSfHi LTt»*C 4: 



- h ©jg£-£ 5 ~ 4 0 SS%T'li. C L E C 1 <D%mi 
->7 M4M'J>U DMC©*ftttli(S«itlMC&oT£ 

«B?®y?9A<*>0&Stfgftia!):'.K 
tt^lcfcS/ctt. /\ayvfb*tt*-tf*- Kcfcyffli 

5. 

[0041] 

[0042] (Mtfll) S«*-**-htLTCL 

EC1*. h£LT DM C*Bl\ ffltt 

ft-#*-h©s^fi%2 5ag%tu y^A&t 

LTL i PF 6 ?1 M MRU H 

[0 0 4 3] m7ft1±tgaU : m>t6©S^1tKK©/i:4&. El 
2lC^-r«5it (if? 6 3 mm. *g1 8 mm) ©RiH^gjfe 

WMTS«#U tf-y 7>7P7-f K (J-XTP V D F 4; 
BE) t*N-y^ibepy KV (WTNMPiBS) 

i coo^, pvoftmmmmT&^' : 7 
[0044] (nssw2~4. itttflii. 2) wmt 

[0045] 

[SI] 



* 1 





CLECl 
(wt%) 


DMC 
(wt%) 


(mAh) 


(mAh) 




HEfli 


75 


25 


1400 


1250 




^60(2 


95 


5 


1380 


1220 






90 


10 


1380 


1230 




$£34 


60 


40 


1360 


1 200 






100 


0 


300 


100 




itte«2 


25 


75 


1370 


1200 





[0046] test dmc amsfMumzavz* m it. 

m 2 ~ 4 ©?35fi. Stt. H^O 1 . 2 ©3?j6*f^S L [0047] (ffijfi«!JSB§M©3ffi) fK8 Lfc^S^S 



7 



SzS (0. 2C = 280mA) -Sffiff(4.2V) T'JES 

u 0.2 c %.w%t?wmLtcm(DVffl<oyiw§m. a 

Sfr&iiU:. CLECItfl 00ES%. IPS, CLE 
C 1 ma^-^jSi: L/cSKjST'ti3Se§fi. mwsmt 

$fc. vmmimgmm nc^Lfcc l e c 1 

(0%mi~s7 htfSfc'h;*- <%ofcDMC©g£S2 5 

[0 0 4 8] egmmmM&nmm $mmi~4ikxf 

Jt®fi91, 2<DSK5Slcl8LT. 1 era, §£3 

o annua y as u ^n^noo^gjs^ssT 3 g 

DMC£7 5 S*%ii&L/cmKi«T'tt§l^ • jS^ffi 

7 5 SS% <fc »J *>'i>& < ?z>$m&$> U . m 
»§S©,^5 DMCS4 0SM%iiU:lc LTfc** S 



4 OSS%WTT-tt*T&£. 
[0049] (8flS©S£H£u:»r*lt«1D y*$ 

Zx^^trSKjStt, iK«Llt< <&5©TC 1 ECS 

M C 1?MM.%T- 4 0 „ g*%T* 3 0 £ SSJ&g 

[0050] UHSfll 3 ) Sgjg^jgSl^^a fcT U V35» 
-**-h (5 0SS%) <!:DMC(5omg%)©ig£- 

LT. itR«!l3©«l5fi^f^Lrco 
[005 1] UMW cns«56©S£tt 

[00 5 2] 
[S2] 

















12 0 0 


£te«2 






118 0 






*&mn 


12 0 0 


X 16014 






12 0 0 


&K«i 


Mfe-ftg 




2 0 0 




rate - *s 




12 5 0 








12 5 0 



[0053] \Z7jkto C 1 E C 1 *§CB»5S©«att 

itox* jsi*fcitRM 3 a>«a» a -> * sknks l t 
[0054] GaftattB) cti6^M^nfn©«) 

8H8«*WEeLfc»* 1 5VflDiSaB5HicK^ 2 8 
0 0mAh(2.0C) ©«Sa38£3 0»BiU mi 

sasife. ^o>e«*S2^-r 0 c i ec i 

Jt&ffJ 3 ®a»l*ftfB LTLt^te. 

[0055] (^^/«) nne^Mo.2c 

4.2 V S8IET*3E®L, 1 0»«J#U 0. 

2c caaramu i o*MB»r*JEtta©»y« 
L*i*-f^;utr**-r^iusw*sittLfc 0 100 

t)\ DM CO*I&f 3b^t>t^^«fl$(i^^ 
fee $fc. C 1 E C l if l 0 0 %<0JfctR00 1 4>a»-Ftt 



ti/co *>*s<ii^Ccfcyc 1 Ecica— a*# 

[0 0 5 6] VUKDmic. mmmcnafyzststt 
«i»LftlRITIt« lflift*iBXa^a«ttffiJltt: 

[0057] (JgfigfllS. 6) MM1 JiHUaiPX. 

9 • 4. 2 V SffflEr«BLft«BB3Ea8att 14 5 0 
mAhWofc. Sfc. 0.2C »TO8M 
ffiSSttl 2 0 0mAhT^orc o *fc, ^ffi^J60[)^ 
«*l§lftftr3EaLfc«iai5Ea8«tt 1 500mAh? 

s y . o. 2c&mfog;ftT'<DwmwLW.mMte noom 



8 



[0058] mtn. 8. 9) mmm-\ tmcwu 

'Jrtk&ZL i PFjtfO. 7 SMtL i BF 
4 tf0.25M (DS^i: LfcSJBftfcJllV Sffifll <>: 

fcHUSMUag?. 'Jnik&ZL i PF 6 tfO.90M.fc 

l \ 3 po^o. 1 om a>^tLTc^mm^mi\ m 



II £RU*M0t?. L iPF 6 

0.7 0M <fcL i BF 4 tf0.20M i: L i 3 P0 4 tf 
0. 1 OM ©g££ L.fd8»>8.«J§t.\ tmC 

mmtmzm vitmtm 9 Lfc. 

[0 0 5 9] Ctl5mj60D«J^§fit^-<^;HSg|©^ 
££S3 
[0060] 
[S3] 



* 3 





C m A h ) 


( m A h ) 


»«fcft(m A h ) 


7 


14 0 0 


12 5 0 


12 0 0 


££01 a 


14 0 0 


12 8 0 


12 2 0 




13 8 0 


12 8 0 


12 5 0 



[006 1] Kg?*. 'J+VUmZL i PF 6 £L i B 
[0062] 

yik^tz\A s Ji\af vfcLfcgtta-tf*- h ,fc 5 ~4 
0 - h <fc <DS^iS!S«t U 'J * * 

ZJg£L i PF 6 , Li BF 4 (D-^ i fcL<{ii3573^ 

Sfcte* cnetCL i )PO ( , Li 2 (CHj)P 
0 4 . Li(CH 3 ) 2 P0 4 , L i 2 (C 2 H 5 )P0 4 , Li(C 2 H 

5 ) 2 po 4 <z>'j>&< <tt, i -oz^LtzmMymmtrzc 



[®2] *^©'j^^A2*m^©-iifise5^r^ 

1-iEB. 3™iEa'J-Kl»» 4-&«'J 

-KWs 5-~fe/<U-*, 6-QiBM. 7 

□«v 8-/<y*x 9. 1 o-ffiii> ii- -mmm 



[01] 

SI 1 



[02] 




20 "Jo 85 «5 Too 

0MC(DB£it* (UK) 




9 



